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A REMOTE SENSING AND GEO-BASED INFORMATION 
SYSTEM APPROACH TO THE ASSESSMENT OF 
I  RRI GAT1 ON DEVELOPMENT POTENTIAL 
GARY E, JOHNSON, THOMAS R I  LOVELAND 
AND W I L L I A M  He ANDERSON 
EROS Data Center 
The Earth Resources Observation were included i n  t h e  geo-based model. 
Systems (EROS) Data Center i s  engaged i n  Quan t i t a t ive  c o s t  data  a r e  cur ren t ly  
a cooperative demonstration p r o j e c t  with being derived by t h e  Corps of Engineers 
the  Por t land D i s t r i c t  of the  U . S .  Army p r i o r  t o  expanded use of t h e  model i n  a 
Corps of ~ n g i n e e r s .  This study is  using 1.5 mi l l ion  ac re  study a rea  i n  t h e  Columt: 
remotely sensed da ta  and a geo-based River Basin. 
information system t o  evaluate  p resen t  
and f u t u r e  e f f e c t s  of i r r i g a t i o n  develop- 
ment on t h e .  flow of the  Columbia River. 
The S t a n f i e l d ,  S.E., Oregon, 7.5 
minute quadrangle was chosen a s  a t e s t  
area .  Land cover shown on a 1972 
Landsat subscene was c l a s s i f i e d  as  
i r r i g a t e d  land,  dryland agr icu l tu re ,  
rangeland, and wetland. S o i l s  maps of 
t h e  a r e a  were i n t e r p r e t e d  t o  determine 
the  p o t e n t i a l  of t h e  s o i l s  t o  support 
i r r i g a t i o n  development. The r e s u l t a n t  
p o t e n t i a l  i r r i g a t i o n  map was d i g i t i z e d  
and entered i n t o  a geo-based information 
system along wi th  s lope derived from 
d i g i t a l  t e r r a i n  data .  A map of the  
p o t e n t i a l  f o r  i r r i g a t i o n  was then derived 
based on 1972 land cover, s o i l s ,  and 
s lope.  The composite map revealed t h a t  
t h e  most favorable t e r r a i n  f o r  i r r i g a t i o n  
development was i n  t h e  sou theas t  p a r t  of 
t h e  quadrangle. 
Economic f a c t o r s  involved i n  
i r r iga t ion- -d i s t ance  and e leva t ion  from 
the  source of water ( t h e  nea res t  po in t  
on the  Columbia River)--were a l s o  entered 
i n t o  the  geo-based information system. 
I t  was assumed t h a t  i r r i g a t i o n  pumping 
cos t s  inc rease  i n  proportion t o  d i s t ance  
and e leva t ion  from t h e  source of water. 
When q u a l i t a t i v e  economic da ta  were 
included i n  t h e  geo-based model, it was 
noted t h a t  a reas  wi th  t h e  g r e a t e s t  
p robab i l i ty  f o r  i r r i g a t i o n  development 
were i n  t h e  northwest quadrant of t h e  
study a rea  (nea re r  the  source of water 
than t h e  sou theas t  p a r t ) .  Landsat 
imagery from 1977 shaws t h a t  i r r i g a t i o n  
development occurred a s  predic ted  when 
d i s t ance  and e l e v a t i o n  from water source 
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